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Industrial Field 

The present invention relates to a three-plate projection liquid 
crystal display device using transmissive-type, or reflective-type 
liquid crystal panels. 

Description of the Related Art 

A three-plate projection liquid crystal display subjects three 
light of red, green, and blue to patterning per pixel of a liquid 
crystal panel for a light valve by controlling voltage applied to a 
liquid crystal layer according to image information and then, 
synthesizes images on a screen. 

Fig. 4 shows the overall configuration of a conventional three- 
plate projection display device. White light 2 emitted from a light 
source 1 passes through dichroic mirrors 4 and 5 via a reflecting mirror 
3 to be separated into three light of red, green, and blue. The 
dichroic mirror 4 separates a wavelength of incident light, consists of 
many transparent thin films of nonmetallic materials, selectively 
reflects a part of a visible light area at a reflection surface 
utilizing interference of light, and transmits remaining visible light 




- 2 - 

area- Thereafter, each light passes through liquid crystal panels 6, 7, 
and 8, and image information is given to the light. Each light is 
synthesized again by dichroic mirrors 9 and 10, is enlarged by a 
projection lens 11, and an image is projected onto a screen (not shown). 
Problems to be Solved by the Invention 

While the white light emitted from the light source is separated 
into three light of red, green, and blue, deterioration of spectral 
characteristics is unavoidable due to a phenomenon, such as color 
shading or green hair, causing a problem in image-displaying ability. 

In addition, since the incident angle of the white light with 
respect to the dichroic mirror greatly affects color separability, high 
accuracy is required, and assembly and maintenance require much time for 
adjusting the incident angle. 

On the other hand, since the dichroic mirror is a multilayer thin 
film as described above, it is very expensive. In contrast, there is a 
color separation method using an organic filter formed of a subtractive 
coloring matter. While the organic film has the versatility of color 
selection, provides arbitrary spectral characteristic, and is 
inexpensive, the filter has a drawback of bad light resistance and bad 
heat resistance. This is a problem common to the transmissive-type and 
reflective-type . 

Means for Solving the Problems 

In order to solve the above problems, the present invention employs 
a color filter having a coloring material containing a photosensitive 
resin and a pigment formed on a transparent glass substrate as a color 



separation means. 

As the photosensitive resin, a resin composed of a photoinitiator 
consisting of poly functional acrylate monomer, an organized assembly- 
binding agent, and trihalomethyl-s-triazine-type compound is suitably 
used. 

Operation 

According to the present invention, white light is separated into 
three light of red, green, and blue by a color filter using a coloring 
material, and an image is displayed* Improved color separability is 
provided due to excellent spectral characteristics of the color filter, 
thus contributing greatly to increased image contrast. 

In addition, the color filter positioning accuracy may be very 
rough, and excellent assembling and maintenance properties are provided. 
Furthermore, since the color filter is inexpensive, a three-plate 
projection liquid crystal display can be provided at low cost. 
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